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the 1 cm absorptivity value (or multiplying by its reciprocal). To use that value for microplate samples, absorbance values must be normalized to a 1 cm path length. This can be done by determining a conversion factor for a given sample volume and microplate. Alternatively, several microplate spectrophotometers use infrared absorbance measurements to determine path length on a well-by-well basis, and absorbance values can be normalized automatically.
The A -1 value for double-stranded DNA at 260 nm is commonly approximated as 50 cm µ g/mL for a 1 cm path length (2, 5) . The dependence of nucleic acid absorbance on ionic strength has been reported previously (1, 6) , but is not generally recognized. Figure 3 illustrates the difference in absorbance of DNA prepared in water, Tris (TE) buffer and Tris-buffered saline (TES).
A 260 values were approximately 15% lower in TE and 23% lower in TES when compared to the same concentrations in water. The calculated A -1 values are 38, 45 and 50 cm µ g/mL for DNA in water, TE and TES, respectively ( Figure 3) . Thus, the commonly used value of 50 is correct only for relatively high ionic strength solutions. A lower detection limit for DNA by A 260 measurement may be achieved if the samples are dissolved in deionized water rather than a salt solution.
With The importance of studying yeast killer strains becomes apparent when one considers the mechanisms involved in the life cycle of double-stranded RNA viruses. Interests ranging from the analysis of viral machinery to the complex interaction of the host's relationship with the killer virus makes the system an attractive source of information. Additionally, for those studying toxin production, secretion and mode of action, which can be connected by analogy to hormone chemistry, the yeast killer strains serve as an excellent model system (3) (4) (5) . The use of these self-selecting, extrachromosomal genetic elements as a new vector system could also lead to a drastic simplification of existing target gene purification techniques (5) . Protein processing in eukaryotes and the connection often involved with higher eukaryotes, such as posttranslational modification of gene products, also leads to an intense interest in the study of model systems such as the yeast killer phenomenon.
Researchers currently working with the dsRNA virus found in yeast killer strains often use a modified version of the Fried and Fink protocol (1) for extracting total nucleic acids. The rather tedious and time-consuming protocol involves numerous centrifugations, incubations and phenol extractions. For this study, the following version of the Fried and Fink protocol was used: pelleted cells were resuspended in 50 mM EDTA, vortex mixed, pelleted and resuspended in 50 mM Tris-H 2 SO 4 (pH 9.3) with 2.5% β -mercaptoethanol, incubated 15 min and pelleted. To the pellet, lysis buffer (0.1 M NaCl, 10 mM Tris-HCl, pH 7.5, 10 mM EDTA, 0.2% SDS) and an equal volume of phenol were added and the mixture was incubated on a rocker platform for 1 h. The mixture was centrifuged at 1 2 000 ×g for 5 min and the aqueous phase (top layer) was collected and extracted again with phenol/chloroform. The
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Vol. 28, No. 1 (2000) Figure 3 . Effect of ionic strength on absorbance of DNA at 260 nm. DNA (Type I; Sigma) was dissolved in deionized water (top curve), TE buffer; 10 mM Tris, 1 mM EDTA, pH 7.4 (middle plot), or TES buffer (TE buffer + 0.9% NaCl) (bottom curve). Absorbance measurements were made in a SPECTRAmax PLUS. Inset: A -1 values; average of 7 concentrations (2.5-50 µ g/mL), 4 replicates each.
aqueous phase was adjusted to 0.3 M NaOAc (pH 5.2), and 2.5 volumes 100% ethanol were added, then incubated at -20°C for at least 30 min to precipitate the nucleic acids. Total nucleic acids were pelleted by centrifugation and resuspended in water. Lanes 1-3 in Figure 1 represent different strains of yeast prepared in this manner. The disadvantages of the Fried and Fink protocol include the non-selective nature of the nucleic acid extraction and the use of malodorous reducing agents such as β -mercaptoethanol. Lanes 1-3 in Figure 1 show that there is a rather large amount of contaminating genomic DNA and various RNA species. The absorbance ratio of 260/ 280 nm, which is often used to indicate DNA and RNA purity in solution, is typically between 1.8 and 2.0. In addition to the non-selective nature of the nucleic acid extraction, the Fried and Fink method also shows variability in nucleic acid purity and yield from extraction to extraction (data not shown).
The Y-PER ™reagent or yeast protein extraction reagent (Pierce Chemical, Rockford, IL, USA) is typically used for the solubilization of functionally active proteins from various yeast species, as well as from gram negative and many gram positive bacteria (2) . The proprietary formulation makes use of a gentle detergent lysis designed not to disturb the functionality of the proteins extracted. Through serendipity, we found that the reagent, when incubated with yeast cell pellets at high temperature, selectively sequesters the dsR -NA virus into the insoluble cell debris, and the dsRNA can then be extracted using standard TE-buffered phenol. As is evident in Figure 1 , the Y-PER reagent-extracted samples not only contain more dsRNA than the Fried and Fink protocol samples, but are also essentially free from contaminating genomic DNA and ribosomal RNA.
Subsequent spectrophotometric analysis demonstrated that the samples prepared using the Y-PER reagent consistently yielded nucleic acids with a 260/280 nm ratio of 1.9, indicating a high level of purity (data not shown). Thus, the Y-PER reagent extraction protocol consistently yields viral dsR -NA that is cleaner than samples prepared using the Fried and Fink method, being free of genomic DNA, RNA species and protein contaminants. Additionally, the Fried and Fink method requires at least 2 h, while the Y-PER reagent dsRNA extraction protocol is complete within 1 h.
The Y-PER reagent protocol for extracting killer virus associated dsRNA is performed as follows: ( i ) pellet cells and resuspend in the reagent (5 mL of reagent/g of wet cell pellet); ( ii ) incubate at 90°C for 15-30 min; ( iii ) pellet the cell debris for 5 min at 1 2 000 ×g ; (iv) resuspend the pellet in a volume of sterile distilled water equal to half that of the reagent initially added; ( v ) add an equal volume of TE-buffered phenol, vortex mix and spin 5 min at 1 2 000 × g . The viral dsRNA will be in the aqueous phase (top layer). For comparison in Figure 1 , the total nucleic acids were precipitated as described above in the modified Fried and Fink method and equal volumes loaded on the gel.
Researchers currently working with double-stranded RNA viruses in other yeasts may find the Y-PER reagent protocol to be suitable for their specific application. The reagent has been shown to be effective at protein extraction from a wide variety of microorganisms and thus may be compatible with the extraction of dsRNA from killer strains of different yeast genera and species. 
